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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
processing method for an optical signal suitable 
for the WDM(wavelength division multiplex) 
that is independent of a bit rate of an optical 
signal and a pulse shape or the like with 



•v ^4^tr res P ect to a method, a device and a system for 
— 1 A processing an optical signal as a major task. 



SOLUTION: This invention provides the 
method for processing an optical signal. When 



an optical signal is received by an optical 
waveguide structure providing a nonlinear 



effect, the nonlinear effect causes chirping to 



the optical signal. By supplying an output 
optical signal outputted from the optical 



waveguide structure to an optical band pass filter, components other than a 
component with small chirping are extracted. The optical band pass filter has a pass 
band including wavelengths different from the wavelength of the optical signal. By 
extracting components other than the component with small chirping intensity 
fluctuations and accumulated noises are eliminated from the top part and/or the low 
power part of pulses. 



of rejection] 

[Kind of final disposal of application other 
than the examiner s decision of rejection 
or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners 
decision of rejection] 



LEGAL STATUS 



[Date of request for examination] 
[Date of sending the examiner s decision 



12.07.2001 



[Date of requesting appeal against 
examiner's decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



<19).0*H4MW (J P) (12) & ^ ^ 



(a) (umftmm&m&n 
#^2002-77052 
(P2002 -77052A) 
(43)^SB ¥«14#3^15B(2002.3.15) 



(51) IntCL 7 




F I 




HO 4B 10/02 




VJ \J £t C 




10/18 




H04B 

XX \J *± XJ 


Q/flfl \jT e if n n o 


GO 2 F 1/365 








H 0 4 J 14/00 








14/02 


• 














(21)ffiBES4f 


4$Kl200 0 — 264757C P2000 — 264757} 


(71} WIS A 












(22)tfJKB 


¥J«12^9^ 1 0(2000.9. 1) 












i# 






(72)Sg9I# 
























(72)f891# 


-Ji. 






















(74)ft«A 


100075384 



















(54) KWO^ft] 3tm^£M3a-r^&«)0*j*, 3£tg2fetf->*:rA 



(57) [9^] 

[COB] *»B'tt*«-»*r*M+6fcfco;WS. 



* ; A^ifi^ 



2 ; Jt^r-fA 
(S 2 > 



10 ; s&*«^ 




(2) 



tfcffi 2002-7 7052 



-iS^-f * L T , ±IB^y — fcT > ^GD/h $ V ^j&fr 

[ if 2 ] A* $ *Lrt:#{f #K ft-t'ymc 

«aiS^-f/u* 
[fg#JS 3 ] A^fl-^fctcS-^t &SSr#i"5 * . 

[ IMS® 4 J A^«-§-3fclc£-3# *— ja[ft*^ri"S ^ 
[0 00 1] 

[0002] ifi^^^b$ixTv^*7r^^ii{t^ 

fa) ^(D^tmm^m^^xmmLx^^ 0 ytmmmz 
T-rwmmmx&v % m^zmitmm-fzhcDxh 

SSSfefeffift (ASE) *t*<Z)«"Jp^J:i9fl|#»»|*Jt 
(It Srf ^»»:»lt 5S±f««j5i^St *) , 



sear* JiTM-cfcs. 

[0003] £ftw±+mmzL&&tj:timi± % mm± 

Xliy7yyy7^-y 3 y (Re amp 1 i f i c 

a t i o n) t, v^s^xtty^-r %^>r (r 

e t i m i n g) t'y^ (R 

e s h a p i n g) 'ttftS/'ijSMB, w2h,fc<D«i6 

Kit B IT, *7r^^«o*»»«JSrtSr*^^^. 
e«rt-5RS^SJt5iaffi*iSE« (SPM) 2&«k:J:5 

S S:Ji«-r 5 t CO Xh z> 0 
[0 0 0 4] 

[0005] ^*com^^-r 5 v^tttmaisi: u 
t, ^i:ln (y ^a^-t^- h) jgm&R&E. 

A (®#&JiX) aen«*©3t3EP«S:ifAUfctB«iML 
[0 0 0 6] — ^T3t^^<^-t?4ii3®i-5^^^-f y 

*>*>r status* ^r«afp»jR#-c«j«**L 
s^r^y -^p ■• s»atm*iaEwaiiB»* 

«SEWICAMXf4FMSei«S:^ft5tB»MLL*dS*)S. 

[0007] l^l, «e*^^>r ^ >^ttaas^j:53t 

«^o4&a«rSS$MM#3[ (WDM) izMm-tZWrS. 
[0 0 0 8] 

*f***«-?-S:«iai-5fc«>^*jSfe % gI5^>^fA- 
[0 0 0 9] *»«Ott©BWtt, WDM (iKS5>f'J^ 

[0 0 10] **WO3E»cift(0BflejttKT^>RW^e>W 



(3) 



#13 2002-77052 



[0011] 

[»jBS:**i-5fcft<o#ai *?£w<o%$i commix 

[0 0 12] /^^^CD3tfi-§"tCfeVNT^^»- fc°V>/CD 
[0 0 13] *fc, ^-r-tr^-/^h$v^»K*Koj« 

foo u] *%w<D.m<2,<Dwm\z£z>£ s ytm-^t:^ 
«*- 5 itm&mm t^mmmm^ & aa *s ^ a*# 

[0015] "*3MJK:*H,*-c t LTtt, ± 

[ooi6] »*wi«t«*»c^— tr^ 

ff^EDFA (x;Hf|>AK^7 7>f^iiBS) «f 
[0 0 1 7] #3BW©SI 3 ©Affile* Jtff-g-SrjjQ. 

5SW©£J 2 ©Affile <fc SS««r*t*;i 4: £ 0 
fcitm-S-SrSf 1 2 ©#{g #IC»«M- 53t 



[0 0 1 9] *ftW<oms<D.Wm\££Z>ks 3t«*S:«i 

^**««^55te««flli6ie* p s^/^^aHH&S 

ttSr^ri-S-Jt^-fyi/^^J&^Jx, «»©jk 
[0 0 2 0] *^©fg6©llffilej:$£. 3t«-9-S:4a 

« S ixfc ^ a y > ^/u* $ ;h,Tm^©2fc53r^1- 

[0 0 2 1 ] #%33©ig 7 ©Affi le ifit, 

DMff^Srg 1 ©WDM{f-g-ft t%52 OWDMf|#3fe 
t^«i"53t5>iKlgi:, A*#— h2UjqS*©a*# 
— hSv&LA***— hKttfc 1 ©WD Mff-g-ft 

it^&mfi&ft&yt7*^/l' ! ?7 , U2-frts 2 (DWDM 

[0 0 2 2] *^0^8^fi«^J:-5i:, 3tfS-^Srfii 

DMfft)t^g 1 COWDMff^ t S 2 OWDMlf^ ■ 
t K»«E-*-53t^tt«i:, S l <0WDMf9-g-3t:Sr^W 

&9i<Dfg 6 ©Affile i 5gf ^r^tf d <ir 5 e 
[0 0 2 3] 



(4) 



*tt§B 2002-77052 



[0 0 2 4] V**. (fTV f— ^!7 — P 0 (E>5fe^VW*. 

u (z, t) zJs^^T-f^^^ejK-r-s^-^^So 



L, ... 



(L^Lnl) 4§-g-t£tt, S PM (gfiffi^ 

H) lc«t5fitlB->7 h ( z , l) fiWTcoi 5ic* 

[0 0 2 5] 
[&1] 



(1) 



[0 0 2 6] :X. Zrf r[l-e)(p (~az) ] 
[0 0 2 7] iOtt, ^-y— 7" 5 o) NL fi^TT*-§-^.e, 



So) m =— . 

dT 



3T 



[0 0 2 9] |U (0, T) | "fit*— ;7X<7 — KfglS 
■tZti^.h. (2) SUCitUi. ^^^.O^-^^lCjott 

*5 (vP,^t<45) i: </£.&„ '-5 

L T, S P.M»v. <k 5 5 s - Y - f ^ >/ fi*f ^j&ftjft&fe 

[0 0 3 0] #(c, ffli^S'-v/i^tfs^tp s gfcv^i-^J: 

I-* * * i> co t ft 5 „ mmx-s<- =Lis<rH -^-M. 

(Supe rcont i nuum: SC) t^^ixSiS 
#«*^ h/uZm-fZK (SC3t)' 

C/(0,D = exp(-^ r ) 

[0 0 3 3] SrJt^r-f^^CA^-r-S^-g-^^xSi:, 
(2) StJ:9,' 



2m 



[0 0 2 8] 
[»2] 



(2) 



-yt-SiSfcfe, SCftro*;*^ h/Wfcjmt>io?A 
^a^^w^^T S Cft<D— tfji-t, A 

2fcg<DA;^m-^Vu.xK|ir|J8 Lfc^Vu.* £&/jfcWfB-?*> 

[0 0 3 1] — ■fJiJt L-T, mjfc(75^.— iJ^i/T^y 
(Super— Gaus s i an) S©'^^/^ 
[0 0 3 2] 
[&3] 

<3>. 



[0 0 3 4] 
[&4] 



✓ v2m~l 






2m ' 












"I 


6) 










1 . 



(4) 



[0 0 3 5] T*fe5„ ilfifOtf^TV (Gau 

s s i a n) (m=l) (CoV^Tti. 



So> Nl . =-7^-— exp 



-2 



[0 0 3 7] Tfc£ 0 (3) - (5) 5£©St^-£Ell<D 
(A) (B) iC^-fo Si CO (A) RZf (B) tC:fc 

l^T, mf&l±tft?i'T >vn°/u* (m= 1 ) (O^Sr^L 
Tfct), BE«l±in = 3 (O t |^^-/^#^>7W^ 



[0 0 3 6] 
[*5] 



(5) 



[0 0 3 8] 81© (A) RZf (B) Kt, */^tS 



(5) 



2002-77052 



[0 0 3 9] HP*,, ife-r^Vu^Sr^^r-f^^SrejR 
»j6!IW^SPMS:»4**. ^*>**fc« 

(5 cu~0) f>J-i£<7>*-<^ h/^iSr^.^} 

[0040] z(D^o\z\^x s ^tyt2R (vr^yyy 

V^liK^#l2 00 0-34 4 5 4f (^1.2^2 

[0 0 4 3] -e*£Jx5 0 oittitAWtt*, c 

ttWffi*^*3S«:*L, n 2 tA tff |j:77^/^Sf 

h7T^'<) y = 2 . K 6W» 

KT+^t^^^-^^^-r^fcfe^fi, (6) SC 
tc*3V>Tn 2 4r^:# <i-£ri^e— K • 7>f-;uKg (M 
FD) , aoTA rff S:/hS< LTJ6aSueSr«<i-S<D 
**»-C*>*. n 2 Sr**<tS¥Hi:Lm >?y 

2 5 - 3 0 m o 1 %C0^^T* 5X1 O^/W^Ji^) 

^#^n 2 ffia e> ttx v * 3 (ilffr.o ^y^7r^^-c 

(in 2 - 3. 2X1 O-a^/W) 0 — ^ MFX)£/h£ 
*5V*TJfcffiSf*^Aas2. 5 — 3%S^C0^^^ N MF 

[0 0 4 4] »**S:*«»*fcJt^T+^*< 
^GVDS:tt*lc»I«EPll8-e*>Sri:*sa*ixS 0 C 

-«icm f d z-jziz Lfc^fcft-e a < -r z> t &m 

**<*S. fifoT. **.&Jxfc»[*W*CS3V^TMFD 
[0 0 4 5] :©i 5<C*jSfefc± 5, v = 15W-'km 



[0 0 4 1] SPMfciS**— 
»»77 5'h77^-(DFF) Srffiv^D, ytVrJ 

[0 0 4 2] 
[SC6] 

(e) 

■^0**ll»»»5/7 h77-f/< (HNL-DS 
F) ^DCF (5M»*t«7r-<^) #SS3iLTV*S 0 "« 
X_ff, 7 = 1 5 W» k m' 1 © 77^ ^ttlftO D S F I: 

it-<T2. 6/15-1/5. 7Sfi©ft*-erai:«i* 

£ii/&«Jt£-C$>S 0 -h15^>J:5*cii*ODSF"t?ttl 0 
kmift©fiSM5tJ)5^, r<DJ: 5 47r>f/<-e' 

It 1-2 kmgS^$tm««tt5 0 X 
R£ tt, fi<45 #»5fc3*'> 4 < 4 5 ^ e> JE V $ 

: f [0 0 4 6] m2\tt&mz£zmw:<Dmi^i&j&mi$: 

$t*j££L-C, 3t^T^^2^V^e>*LTV^e *77. 

[0 0 4 7] *^jtt*a. s Sr*i-5*«#i:br©«#- 

S PMK J: o ^ — f^sWR^U h/i^ffi* 
*s * ^3t^£iIaS:7^/U^ (BPF) 8^iiiiLT^ 
[0 0 4 8] ^^-f^i/O/h^^^lC*^ 

'<v- (off^) j«5>o**d^e>oaE»» MitfGV 

(OSNR) Sr^r^#Jt5t><?5T*fe5<0-C, 

nS*ifc*fl2. *t*JRW«fJcJ:50SNR<^iB:T 
tftStSrt^ffi. tSoT, *55WJc:J: 9, OS 



(6) 



2002-77052 



[0 0 4 9J BPF8<OiiiaW*jE<Z>4>^SiS^ s *tt, " 
J**fc*tf^ir^^O/hSv^»asu*«-»y</^ i o 

.^tttJ< Cir^S^LVN, B P F 8 oiiig^f 

A;^f^/w*4<D*-<^ h/i>^^£teff^L 

[oo5o] ::t\ *&w<omM^m£*wm-rz>iz 

p sO/^^^ 2 = 1 p s Vkm, 7 = 2 0 W' 1 k m 

lWgg-CA^t5tt^t, L D =2 5kou Lhl= 
0. 0 5km-Cfc5d^, L D >L NL 36Sj*9Sio 0 fi£o 

[0 0 5 1] COtfft-ySwfi, L = 0. 5km 
68THz (I3nm) "CfeS. 
■CP 0 =2Wi:i-tLtf. 3. 3 3Tfiz (2 6nm) <t 
5-10psCOg/</U^|C»tm Wtfl4 0 

[0 0 5 2] H3»^nicJ:5tt*off2|t»KII«r 
'Woy^H-efcs. rosfete^JB-ewt. mo (B- 

*S.a^ s ' ' T-fc5o :^J:3(:^ttfiOBPF^ 
Tt«. ^^BPFttm AWG (7WK[) 

^zf^f-f K) ^-r^^— y — y<y^/u^ s s£im**> 

[0 0 5 3] fti:, EUSrJHv^T. *38K.fc:± 5«t¥lft 

[0054] h 4 j**^ \z£z> timm (om^'^x 
«>saft»&¥S:*L-c*5 5, -eofltMttttm (t) -e*> 

ttttfc (ASE) H**v^tt7r-f^eiSKJ:**»3fi* 
*fcft*t*IS<fcASE£(0if— ft^r-f^e^ 



[0 0 5 6] flu cMc ' -e^$tt-5J: tttt 

[0 0 5 7] tSot, Jttfcto^-* — ^©/hS4rt»Jltf 
[0 0 5 8] B5tt#38Wfc:J: 9»ft£;h,£:£ft:o3Si& 

oSi§^^^^_^^xv^ 0 2o<D5Sig^*gcoracoisa 

■fett, 2oOSia^«O^ft?)C0P£ih^^!j^f^/^ 

h y rfy j >\o$ \z. <fc 5 fi&ihffir«<D« 5 v hv* 

<DHJh^«Kl±oTEl4fc;a f a', bjl/b 't 1 ^^ 
[0 0 5 9] "jfc'^K* h yy^y^/u^ t UTIt 0J;i 

x * m<D^mmy << ^^^(Dm^y ^ &m z t 
[0.0 6 0] [il5^c^ov^rfi. ^i^ffiosa 

2 >0) icK^Ufc»-&<c4f*s-t5-C&SL. C^I 

ffi^^-^lCfi, ^-^-^yr^-a^-A (Super 
c o n t i n u urn). k&£tlZ>mi£ffii$,<D Sfe^^^ 

[0 0 6 1] H6tt**Wtc«t-53S«(^S3|ll6?gffiSr 



(7) 



#§1! 2002-77052 



$*b5. 5 L -1r-t , ^^4-x.t>ttT^7r'r-' <t 2^P 5 tti 

[0 o 6 2] C(D3?JS^fiStiJ:5 ^-r 5 tttffe 
IhIKJcJ; ij%^$^c^ n y i 6 iC&mnim^ 

«rotf.6SEfiSrfa^-t-5r tlcioT, fcfc <£>{§-)§-&* 

n -y ?/</i,x. &ft±-r -5 Z\ t *S-C# -5„ ... 
[0 0 6 3] 17 \tt&W\z£Z~>X.TJ±(Dmikj&m$: 

-t-5^1<DJt7r^^eiHSS2 0 If? 1 raft 

2 #<«8S§2 2^f 3 ffi^$^fc^f#Sreig-r-5|g 

[0 0 6 4] ^iro3t7r-r^53IS§2 0frt>ft'pm& 
2 2lC^$n57fe{t-f-{4, ^ftA. s CDA^{f^2 6 
-efctK ^^^2 2*^M2<D3t7r'r^^2g2 4 

[0 0 6 5] ft<PM&2 2\*.*&W\Z.i:Z>mW:nm!8.$: 

[0 0 6 6] A*H1 -f§-ft 2 6 I*. ft.mm& 3 0 (C J: 9 if 

\z5ti$.isixZ><, m 1 w^m-f-Ji^^S 3 8 IdA^ $ 
*V ^SmciS^-r 5 ^j/tttt3l§3 4 2 coftff 
ClS'^TiJ' d,^/<w 3 6 4r£j£-f -£>,, ^ n y ^< 
A'* 3 6(OSg(iA. s .-C&S. «^»«3 8a»6>m* 

^ n ^^ 3 6Ji)tANDtHi2S4 0tCA73£;h-5, 

3tANDlElSS4 0*^t±S^){f^-Jt2 8 *5(±1^3 
£^5, 5 V^tttU^3 4tt^J^fiH2IC^$tv5 

[0 0 6 7] rro^J£?f^(c«t5 fc; JMBWCtsaSH 
NDESS4 0 i LTNOLM (^^3t^-^$7 



£>T, ffi^J-ff^ 2 8 <D&gfi^ 3 6 <D}& 

[00 6 8] H 7 te^SttSSatJgffl-Ctt,' 

3 8 WtamtZ <fc r 1 1 -c* 

[0 0 6 9] 3t7T'I'^e^S§2 0X0=2 4®#* t L 
Ttt, ¥-*-Kff)->!;*77-f^ (SMF) Srfflv^. 
d fc#-C#, -^co^li: LTIi, 1 . • 3 /i mf M7 7^ 
'**>1. 5 5 u h7r^^ (D S F) ifih 

5„ 3t7r-l''<eiSSS2 0M2 4 (Dig-* (2, 4>#<£: 

• CIO**, #»#©^«r3fei«^»::J:9tttti-$- t 
[0 0 7 0] ^JSWSrlJJti-SKiBSjU-ctt. 

*KJ:5jft»SHt^i{)ttfltUT*i<ii:*5a*Lv^ fif 
ot, 3t7 T'f^-e^^ 2 0M 2 4 eo#* i;- 51^ 

[0 0 7 1] *3S5WKiJ:jxtf, SfifC/i^^ s 

[0 0 7 2] tC^t, ^3S, y?&&&-rz>kz 
3t<t#^^lfef 5 - t «fc <0 <? n y i> &&±-t 

m^stj^$)jRsic:«t •? A^m^oesas^aps^^ 
[0073] — & y ±x^tm-cmm-tz±^tm^ 

Mft#3t (#&«roA^J(t-g-3fe) ttJt'T^/V'^T'u^* 
4 2icio'r*»*ojtft-9-K:»ite)ix5. *3t«4tt 

4 4 (4, A^33tm^Sf ^ n y 7 Srffliti-rS ^ n 5/ ^ 
ttth)[HlS§4 8 t, ttffl^Jxfc^ o y^&T/A^ttfl-SI-as 



(8) 



2002-77052 



ife££;ft,£#ANDle]g&4 6 i: Sr^tf. 7tAND[a]g§4 

•^5 O.fCfc 9 ffCfttft^MM^K ^fyi/^t 
5 0d^WDMfS-§-3t (#fiS<Otti^m^) dStH^3$ 

[0 0 7 4] ClO&jfe&ffitC 4»ny^ 

[0 0 7 5] Zroi^C, WDMtCjbMtSKS^Sii^: 

[0 0 7 6] ioT. *3&K^T«3|£66J&l&<OB6<J 
[0 0 7 7] ^ <£> gift 5 fcfctc, *»BHCJ:S.' 

[0 0 7 8] tiT, H^O&tfc^^^^-cD^gt 
tcjs It 5 Asia 2rP3ffl (ctft K +■ -5 o 

[0 0 7 9] (t*3t©ai«Kitb«iiLfcffiffiaE'(bfesfei:5 

[0 0 8 0] 
[»7] 

[008 1] :1T, L dl L nl i4-t*i,^iT*3*-C3e* 

[0 0 8 2] 
[ft-8 ] 



_]/ 



[0 0 8 3] •? £ ©;6fa5*;©J*Ht:*;# < 

#E'(E««tkW«: fl,>0) , (b) SSS^fC^ 
0 2 =O) . (c) (*fjf 
#tfcSl« : f» 2 <0) . 

[0 0 8 4] ( a ) jE : /S. 

2 >0) 

d >>L nl ) , &i^xmm&to*jmttT5r<ttmmz . 
[oo8 5] ^(ommcommt, xm tosa, j. o P t. s 

oc. Am. B (vol. 1, no. 2, pp. 139-149, 1984) J 

[0 0 8 6] ( b )' (f»t8ES : 0 2 = 

0) 

[0 0 8 7] 

[its] 



. 2z r 

A6J = -exp 

L T 2 



T 1 \ 
r * J 



(008 8) rc-C> z ftftMMftm&L&<»m$)}&&^ 

[0 0 8 9] rphys. Rev. A, (vol. 17, 

no. 4, pp. 1448-1453, 1978) j £ 5 Q 

[0 0 90] ( c ) ftft&l&tfft (M^^ticffiiS : 0 2 
<0) 

»*i>«««-er4, «WfW*sfiqSEi-s. #^^ss§ 

[0091] 
[f 10] 



(9) 



2002-77052 



£/(!\r) = secA 



[oo9 2] otitis s*3tyy b^tmiti. 0mm 

L d /L nl > l -ctt, a»©Httt*ft6t5©-cM 

[0093] (i) yy h iswm&m 

[0 0 9 4] dcojsscop^fi, ^Jx«s:fflt tosa, j. 

Opt. Soc. Am. B (vol.5, no. 3, pp. 709-713, 1988) J 

[0095] ( i i ) miky v h^mm 

[0 0 9 6] rcomSfi, TOSA, Opt. Lett, (vo 

1.8, no. 5, pp. 289-291, 1983) J T~&ffi*V% 5 0 
[0 0 9 7]^B.9#4*»Mlw < tSSg«ojB4||J6?BttS: 

*:?/^u;*££/&-r£o 5 4 «: v ^ny^jfcttl 

§15 5 2^.?>tlJ^i$tLfc^ n y ^^^^SriH«r*-a3ftii#B 

^* s iiiS^S3tW«iiiS7-f /u^ (BPF) 6 2^:^ 
tfo 3tW«iiia^>r^^ 6 2^1tiHS6.0-CMAP*$tt 

[0 0 9 8] %*f«IA5 4 36^ffl^$ttfc^ o y#s</\, 
*ftfflv^^t*s-C#5 0 *H»»36*»K6 4iLt3lS 
[0099] h/i^itlRLfc* n y^^yu^tt^ 



n y 5 8 

[oioo] z<d£?\z^ *9mmm\ziiz>k. m&<o 

*t*5©-e, WDM^i«fflSiL5««(0»KSr/hS< 
[oioi] Eli 0tt*»M^J:ssS«o»5*J6** 

X-T. ^0 2y^am«4 8 3ftS|ft*S*tfc*W:5V* r WllE 

-eis, *«w^a^$ix5^ja[*^ n y^ttta«7 o# 

9 J: o r^tt £ frZ 0 

[0 10 2] )fe7 f ^^^U^^4 2{C«t*&^jx5WD 

iia^-fy^ 7 4fc«»Six5. 3te»«iiifl 7 -f/U^r 7 

0^f-g-Sriiig$-fr5e y-ifr? 7 4£iI^Lfc7t<f^ 

d y *»tb« 7 o lcifc*&£jh,S. 
[0 10 3] £ttJt?a?^tttU«7 0f4**Wfc«o" 

tvftittlg'fsr k * o :y?s<fra £riS3teANDlH]K4 6tC^t 

[0 10 4] ^^/W^^U^^4 2M*v;I/5 : 7 P U 
^t5p(0**tLTtt, «4,B7W»«W» (A 
WG) SrlV^^tms, *fc, >tAND[HlSg4 6 

[0 10 5] C^HJfeJgffiJc.tSi:, WDM^RfiftjftS 

[oio6] ii i tt**w*cj:sasflio»6iafc«tt 

[0 l 0 7] *«W*iiffl*ix5*jK*^ciy^aiiis 
7 oicfcoTfi. -3B4U^1S»^^ o ^^/^u^cocf'^ 



* * ttttJS 7 0 K * a <y * £«Sa 7 6 asgM $ jrT3o 
9, *By^KWBE«7 6tt, aSoSf '^, .... X n 

frbmVl&frZ&M<o*-f y y^A^^ o y . 

[0108] hi 2itt&w\z£z>mm(om7nmmm 

W ;vr«6 8Kft;tT3Ry $ 7 8& 

fflv^?>;h,-cv^5 0 3R'y^u^7 8H yrv:/ 
tf. 

[0 10 9] *»8 0M7^f7 P l/^f4 2*> 

«*tt«?gftJI£B8 lKHJtt&Sjft,*. SMf%8 1 

p ^^ttttSS7 0frt>(D? p t^^i^^ixS 
**»3t^— 3^5 9 — (NOLM) 82^ NOLM8 

c f :, ^^SS^i-5ilil^^^LTV^5 0 NOLM8 2II 

[oi io] 3Ry * 7 8*>e>m*stufc* 

{f#{25t^/l^:/U^5 0tCj;oTKfi^f«J#ffi^ 
5 0A*5>tH*S^S,- 

[0 1 1 11 HI 3tt*»MIC«tS««<Z)^8|llffi?g<R 

^5t^r^S(^*&$tt5t, 5fe1\ WDMflH§-5fctt 

WDMf^C^lt^n^o ^1 ^WDM{f-§-}tte, ft 
*Stl#8 6.tC J: 9iiffiSixfc«WDM-TDM«&»8- 

■8^»*&sixs 0 aE»«8 8tt«wesixfcwDM«*36 

[0 112] ft#0£K7 2^jb^2<7)WDM§W 

*ay*ttffi«7 0»Cfl^*:h,5. *««>ny^»ffl 
§?7 0H M^ttftfCit IftOftftA!, 



(10) , #§3 2002-77052 

• [0 113] WDM-TDM8JW8 8*»&OTDMtt 
z^/l^te, TDM-WDM^«9 0fc«»§fL5. % 

[0 114]WDM-TDMM8 8I1 4>IH)tt«A 

tW^tl5NOLM9 4 -fcSr-g-tfo WDMff 
l/CW)t^NOLM9 4Cffie^tl5Ci:iaor, W 

&£*b£o :«MIT^, NOLM9 40ffflC 

[0 115] TDM-WDM^9 0(1, WDM— T 
DM»8 8^?>OTDMflfWS$tl5NOLM 
9 8«r&tf 0 NOLM9 81:it ^Sfi^oy^ttUlS 
7 0 55^0^^:0^ a o 0$:^ 

LT«j»S*t5 B illSSlOO^ Mo^ny^/^ 

[0 116] TDM«-g-Xuqg»O^Ps/^^>rU^3iSN 
OLM9 8tC«|&$tV^r tlUoT, TDMflf^W 

[0 117] wO|IJ6JK«8^J:Si:. 
icfcS^jfcg^ p :y ^aWSXt^oeaNOLMO^Ul- 
(0118101 4f4*»WlC±5^tt(D»9|aft»llB 
1 1 0 ti*%Ty Y/ Kb y^Btc*5»t5*»*3taSi: 

[0 119] r(D8fi|^t|&ShfcWDMf|*36lj:v 3fe 
f^7 p i/^tl0 2lcj;DMA 1 , i^ftfB 

*^>f 7f 1 0 4Kl«*S$ix5 o 

[0 12 0] ft*>T 10 4 KJf A^t St 
j&-fZ>tilb\Z, n Aft -^feSI^S i 0 6^K»tblxTV^ 

5 0 Jf A«#*aa»« i o 6^?>m^$tbycfi^-J: 9 

MIW i o 8 %KM« 1 0 8 

fcft^ftbtiT^o^, :K?)l:ij:*38Ki:J:<5Sti l 

ff#(CJ: D^BISil 0 8*«»f^i-ar fcJdioTWfe 

ttfc^tft-^fi, )t*>f y^i 0 4ia oeas^icjfA* 



[0121] — Jt^W j,^ 1 0 47?^gtLfc3t(t-§- 
fi, ^fT'i/i'ti 1 4KJ: 5«S»W#S*ix, 
[0 12 2] «©3t7y K/-Kpy^Iftt, ®Sfc 

fc»(^%?gic:«tSSai 1 O^i^fctttiJSt) 5<75 

[0123] @1 Stt®9iZ7ji£tlZ>lgW:<OM,fr&}m&i 
£*v3*n y^jft'fflSBS 2(Op^gi5ffijEi6;*s^$^T*Jt) ', 

« s yxbv'jT-?? (pd) 1 1 8, m&wmmm 

ffiy^/ls? 1 2 O&tf*— Kn 3/^ u— if (ML L) 1 
2 2«rttf. 7* hf^f^^ 11811, A^/ft^t 

2 OSrilil-TSCtlcfc (3 S 5t{f -§-(Dtr y h U- 

m^ff-sg-ic «t t> K n y p u— if 1 2 2 as^n £ *K 

[0124] r. cox. 0 ^mmmmx^ msiwcftai 

2 2ICJ: 9 a s/^^Vu^.$r|f!tfeLT^-505-C, <fc 9 
**. . 

[0 12 5] *»Mr4KT«>«ia*:*tft«)-C*>6. 

[0126] (#151) ^^sa^&ii^f zftmtb . 

ttiiffl:?^ /l^Klttil&LT. ±15^-f — eV^/j^l^ 

[0127] (#15 2) #151 (cl5«tD^rffi-cfco 
T. ±l53t^«5S»ijE^«SrSltti--53t7T-1 r ^-e 

[0 12 8] (#15 3) #151 (Cf5«cD*fe-Cfco 
[0129] (#154) #15 1 KE«EO*ft-CJ!)o 



) #11 2002 — 77052 

■r-tr^^*s#fe*i* j: 5 \zytmffii- z^rvyzmz 

[0130] (#15 5) #15 1 (Cf5«tD^ffiT*fco 

-c, ±ia*«*r±^-f 5 am* *i 

[0131] (#15 6 ) #15 1 »cf5«ro*ffi-Cfco 
T\ ±353t^«iliil7-f/U'^HSSi:©iiig^Sr^rUT 

[0132] (#15 7 ) $ *W5:3feff -S§-£^ + - f 

itts Jtl53fe3l&fl|jid»e)a*§tLfcffi^J5t{t-?-^ttif& 

[0 13 3] (#15 8) #15 7(CfS«<D=gfi-C$>o 

[0134] (#159) #15 7(c:15«c<DS«T'$)o 

[0 13 5] (#1510) #!5 7K!5«J<Z>^g-Cfoo 
T, -hl57t^«^CA^I$tvS-~i*pt'fB-^%gTS(735 : - 

[ 0 13 6] (#15 11) #15 7 iCl5«£D^g-efoo 

[0137] (#15 1 2 ) #15 7 JCl5«<D^a-efco 

[0138] (#15 1 3 ) ytm-%-*fsm-rz>mi <d% 
ti^titctftm^iz^^— f ^mc5J: b\z$mm% 

^ ±E3t^«6ilia7-r^^»i±E3tft#60jS5i:ll^ 

[0 13 9] (#E14) A***ufc3t{t-9-Sr«Ei«) 
Jfe{f^-S.U 5 ^2ro^{f-^(c:^i-^3t^iig§lt, ±E^ 
1 A* *ix5«?^«E?KJgi:, ±E^2 0Jfe{t 

Sir. ±EjS^S^§i^e 3 tti^3$ti-fc^f#S.U : ±E^ 



4 3 



^*>* s v ^jsfc»a*i»ojat»«r» tat- * ft3?«a 

ft t A4:«M«r^trailWK««- Ltv^g 

[0140] («1E15) #f2 l 4 K12^W=ggr& 

or. ±ias»«jg»tt, ±ESBi©3tflr»K:^— tr 

[0141] (#|2 1 6) A*ft*3t»iS-3*m-« 

£rW&Lr±|2:? b y ^/"«/w*<z>;*^:^ bsl'&i£Wt.£lt 
5^fy/t> **<Offlffl»«4-#-r53fc?V/u*fc± 

[0142] (#|2 17) #12 1 6 (CiE«ro^fcT-fc 
or, ±l23t;3!ti&fi!ig^^*&$^5^ aj/^/'NV^SrJg 

[0 14 3] (#1218) #|2 1 6 tHS2«0?:*tfcT?&' 

or, ±ia**as«3att367T-f^-e*)5*fc 

[0 14 4] (#1219) #|2 1 8 iZ&ffi&jj&X'i) 
or, ±l23t7r-f^ttjE^«, »*MMBtRtf**Hft 

[0145] (#12 2 0 ) \?>m 43tefcS<5#*--« 

jfcfgitt, ffi^tOiiig^Sr^-L, ±S2* 

[0 14 6] (#122 1) #12 2 0 (Cf2ttcD^ST-fc 
or, ±l23t*jS«3g|cW*&$jx5,^ p y £if 

[0147] (#1222) #i2 2 oizmmnmsx-b 

or, ±123fe^«ittt3t7 7"f '<T*>3^g 0 
[0 14 8] (#12 2 3) #12 2 2^|E«<DS?g-CS) 

[0 14 9] (#122 4) ^'ioiSftSr^ri-Sffl^ro 

<DWDM{f-§-}fe t g| 2 «WDM<If)t i 



) #13 2 002-770 5. 2 

A^j#-ntt/«a©ia^7JK-h^u ±12 

Atltf— MCtt±f2g* 1 OWDMff -S§-7taS{fti£$;h<, ± 
{f^tB^^ttS^tx-^-'^T'U'^f-i:, ±f2|?2(DW 

coi/n s'^^^^tc:S^#Jbi2^(D3t<f-§-©^S^ 
fc^ 5 ±lB*«fi*n-y* 

±12S2<73WDMff-§-^;|cS-^#^— 
^•-rS^By^^Vu^^^-r^^Bj/^ftttj^t, ± 

fE^By^yNvu^^^^j? h/i'&itm.zitzytmfemm 

<D? b y 53t7-c/i'^i:5r{ix.r v^ 

[0150] (#12 2 5 ) #|2 2 4 KEsjS (Ojggrfc 

or. ±&mmtezixizymtt®.&ftm£>m3-2>yt 

[0151] (#12 2 6 ) #|2 2 4 teE«©3fi*-C *> 
or. ±12«&«>jK}ga9g#09#* tt*«l»/U— 7" 5 7 

[0 15 2] (#122 7) *>S:5S[***i-attft«j 

<7>WDMm^-7t £ 3? 2 <DWDM|f-^5fe t (C#ll£-f -5 
HSfsi: , ±I2Jg l <&WDMfB-§-7fc£B##$ij^fi{i#|;:£ 
fttSHO^t, ±J2S?2<D WD MIS -§-7t£§ 
#, ^^(^SiSSr^r-f -S^IS:^^ b y^^Vw 
S^iSfiiJ'ny^M^t, ±8B«Sfc©^By^x/u^ 
£ ±!2^S"J^fi[fS-g-SrWD M(t %% \z.%^t -5 

±12ffl2 K)WDMft^-3tJcS-^#m— SKSSr'g-rs^ b 
y ^A^^^-ro^ b y ^ttttlSi:, _hf2^B^;7 
>"</^Sr«i|&Sixr*ai»7t^**lcJ: t)±f2^ b 

iiil^JUcSr^TL, ±f2^^j7 h^^fetfc^ttfc^ b y ? 
/^u^iSr^$ixrffl»co^Sr^-t-S^OD^ b y ^ 

[0153] (#12 2 8) #12 2 7 IdffittCDjggrfc 

or; ±C*iXtf5B".2©8Elfe«©45-*f±*jBygA^7* 

[0 15 4] 

wdm (ss^fj^a) taL*:7t«-§-©jaa«>fc 
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[Hi] 01© (A) Rxfmi<D (B) fMfCWVv? 
/i^Xtf* $ >T *S3fe7 7/f /<f §re 

f 5 BR co ^ * - 1° 1/ y & m W 1~ Z> tz tb <d 0 -e h Z> □ 
[0 2] 0 2fi*^|g^J:5g^<pmill^liS:^-t- 

[S3] in 3 «t*» w»c i fijecom 2 msmn * 

s/^0T*fc£ o 

gjs e> ? Sr»i m-t 5 3t 0 -e $? 5 0 
[05] m5itt&w<DmMMm\z&vz>yt7 4;u?\z. 

<tS$l^ : <O^(O«I^Sr^-t-0Tfe-5 o 
[0 6] H6tt*«M^J:5««o»3IOS»«**r 

[0 7] H7tt*»K^J:S^JXxA(D||^ffi*^- 

[0 8] ms\ttftm9uy?.ft±&*m^tLifeX:<D* 



4 ^ ^yfflm&<oMi$.m&^T7* ^htS)5 0 

[0 9] H9tt*»M»cJ:5S«o»4Sllfi«l|8t*-j- 
[01 0] 01 0f±**Wlci5«lBo»5Sll6«|BS: 
[01 1] 01 l(i*^?gicJ:S^«<7)m6IIJS^te§: 
[01 2] 0 1 2tt*36MKJ:5SSfl|©*7Sai6»«fc 
[013] 01 3f4*5SMle:J:5««<o*8ieft»ttS:" 
[014] 01 4r4*»W*c:J:<5«ltt<o»9||Jfi?i?ttS: 
[015] 01 5«tH9*c«Six5^B<z>A#fl5«J*Sr 

[fftoHW] 

2 %y r -i^ 

6, 30, 60, 7 4, 8 0, 96 3tWr«fflifi^-f 
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